Abstract. It is well known that the hypergeometric functions 2F1(a±l,B,y;t), 2Fx(a, B ± I, y; t), 2Fx(a, B ,y ±1; t), which are contiguous to 2Fx(a, B, y; t), can be expressed in terms of 2Fx(a,B,y;t) and 2F[{a, B, y; t).
Y(a-€i;t) = Pi(a,t,d/dti,... , d/dtn)Y(a; t).
We give an algorithm for constructing P, and show that the coefficients in Q(a) appearing in P, have denominators which are products of linear factors involving the faces of codimension one of the cone associated with Y in earlier work [1, 2, 3] . We give estimates for the degree of P, as a polynomial in t and we describe the set of a e Cm for which (1.3) is valid. Under an additional condition, which is satisfied by all the classically studied hypergeometric series, we bound the order of P, as a partial differential operator.
This problem has a lengthy history. The function 2 Pi had been treated by Gauss and Appell's Fx had been treated by Lavasseur in his 1893 Paris thesis. Professor Kita has brought to our attention the recent works [5, 7] . The methods and scope of [5, 7] are quite different.
Exponential modules
Let AW be the jth column of the matrix A . We recall that, in earlier work, the Remark. For classical hypergeometric functions the matrices A are made explicit in the appendix of [2] and it is not hard to check that in all these cases we have Ho = Hq, i.e., one may take w = 0 in the classical examples. 
1=1
The key point is that all monomials appearing in fk(g) have exponents lying in the region fk(u) > 1. Of course, if one expresses P, as a polynomial in the d/dtfs only (i.e., replace 8t by Ud/dtj), then the degrees of its coefficients as polynomials in t change. These new degrees can be bounded by the methods of the next section, under the additional assumption that Ho = Ho.
We believe that this theorem gives the basic set of contiguity relations. We observe that other contiguity relations may be deduced from (tlt,Da,i>tx")=0 for all v G Zm , i=l, ... , m , together with either (2.11) for v G H0 or (2.3) for arbitrary v G Zm .
Bounding the order of P,
To bound the order of P, as a differential operator, we introduce some auxiliary functions. For u G Hq , put Remark. We shall establish later that, under the hypothesis H0 = Ho, W(u) < oo for all u G Zm . This will show that our bound on the order of P, is nontrivial. By iteration we arrive at a representation of 1 /xx as a polynomial in xx, ... , x2n+i > y\, ■ ■ ■ , yn with coefficients in Q(a) [t] . The number of steps is quite large since fn+x(-tx) = -1 and fs(-ei) =-1 for every subset S of {1, ..., «} that contains 1 (thus tV_6, = 1 + 2"-1).
